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; 3/853/62/000/000/666/608 
Specific features in thermal fatigue tests of... A006/A101 


ance, Four types of specimens ‘are proposed, Bi-axial thermal stresses, attaining . 
maximum values on the surface are characteristic for flat specimens; cylindric- 
-shaped samples are characterized by volumetric thermal stresses, whose longi- 
tudinal components. are highest on the surface and axis; plane thermal stresses 
with maximum values of the longitudinal components in the thin ribs, are charac- 
teristic for triangular and trough-shaped specimens. Heating should be performed 
as if under operational conditions; the cooling rate should range between 50 to 
oo degree/sec; cooling by & compressed air jet is recommended. A criterion for 
a general. quantitative evdluation of thermal fatigue does not exist, Criteria 
used are thermal fatigue curves, which relate the number of cycles until the 
breakdown to the magnitude of the temperature drop, total (elastic and plastic } 
deformation, accumulated deformation, or to reference ‘stresses, calculated from - 
deformation values. Test results should be analyzed by methods of mathematical 
statistics, Method I is recommended for studying the nature of thermal fatigue 
and to determine a quantitative relationship between the parameters determining 
thermal. fatigue resistance. Method II is recommended for determining thermal — 
fatigue, There are 5 figures. . 
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FEVINA, A.A.; ARIPDZHANOV, Sh.A.; BAKH,:N.A.; Prinimali uchastiye: 
YAKOVLEV, Yu.B.; MITINA, NI. 


Electron paramagnetic resonance study of the formation of free 
radicals in the irradiation of palmitic acid and its derivatives. 


Dok1.AN SSSR 145 no.2:363-365 Jl '62, (MIRA 15:7) 
1, Institut elektrokhimii AN SSSR. Predstavieno akademikon 

NYM. 
(Palmitic acid) (Radiation) (Radicals (Chemistry)) 
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Thermodynamics of tha formation of univalent thallium associates, 
Zhur, neorgs khim. 10 no.932053-2056 3 '65. (MIRA 18310) 


1. Leningradakty tekhnologicheskiy inatitut imeni Lensoveta, kafedra 
obshehey khimii. 
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' Estimation of prospects for finding gas in Permian sediments 
based on the hydrogeological characteristics of Kuybyshev 
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(Buguruslan region--Gas, Natural--Storage) 
- (Buguruslan region—Water, Underground) 
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Gas saturation of the reservoir waters of the sediments cf the 
Middle Carboniferous of the southeast of the Russian Platform 
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Front and rear effect and ite prospecting importance, Geol, 
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Gas saturation in the formation waters of the Lower _ 
Carboniferous and Upper Devonian carbonate sediments in the 
southeastern part of the Russian Platform, Trudy VNIIGAZ 
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1. Novgorodskaya mebel'naya fabrika. 
(Conveying machinery) 
(Wood finishing) 
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(Using building machinery and equipment] Ekspluatatsiia 

atroitel'nykh mashin 4 oborudovanifa, Moskva, Gos.izd-vo lit-ry 

po stroitel'atvu, arkhit. 1 stroit.materialam, 1960. 257 p. 
eo (MIRA 14:4) 
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New method for a rapid evaluation of the strength of nonrigid 


pavements, Avt.dor, 24 n0.4:23-25 Ap ‘61, (MERA 14:5) 
(Pavements~--Testing) 
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[New methods of designing and testing flexible road pavements] 
Novye metody rascheta i ispytaniia dorozhmykh odezhd nezhestkogo 
tipa. Pod obshchei red, N.N.Ivanova. Moskva, Avtotransizdat, 
1962. 37 p. (MIRA 15:4) 


1. Moscow. Avtomobil'no-dorozhnyi institut. 2. Zaveduyushchiy 
kafedroy stroitel'stva i ekspluatatsii dorog Moskovakogo avto~ 
mobil'no-dorozhnogo instituta (for Ivanov). 
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24,7960 (1055, 1137, N47, NSE) [101 
- AUTHOR: Yakovlev, Yu.M, 
TITLE: The measurement of parameters of ferrite ferromagnetic resonance 


-PERIODICAL; Referativnyy zhurnal, Fizika, no 4, 1961, 333, abstract 4E569 ("Izv 
Leningr, elektrotekhn, in-ta", 1960, no 43, 163 - 173) 


TEXT: . The-author desoribes the results of an investigation of the reson- 
anoe curve width AH for spherical specimens of ferrites, placed in a reentrant 
resonator, at a frequency of 2,869 Mc, In measurements, the method -of determining 
aN H is used which is based on reflection: coefficient [ of the reflecting re. 
sonator at the points where A", imaginary component of the external, tensor of 
high-frequency magnetio susceptibility X= X'- 1X", has the value BXX "res (7); { 
this method was extended to the case of reentrant resonator, The author presents 
formulae of relations between [ and transmission ocoeffioient T of the reentrant 
resonator on the one side and parameters of the ferrite specimen on the other side, 
He shows that the present method enables one to determine, fast gnd-simple, the 
AH width from the T(H) curve at points where X%" has the value 3 1 epee as well 
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20975 


The measurement of parameters of ferrite ferromagnetic,, 8/058/61/000/604 /o22 /oko 
A001/A101 . 


as to determine the magnitude -of are The measurements were performed on fer. 
hite spheres whose diameter varied from 1.32 to 3.07 mm, It was established that 

_A His independent, within the measurement errors, of diameter of the given speoi- 
mens, It was determined that AH = 59 oe for Mg-Cr-ferrite and Ais 30 oe for 
yttrium garnet ferrite, ha , 


N. Smol'kov 


- [Abstracter' s note: Complete translation, | 
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1 ABO A061/A101 
14,706 | 
AUTHOR: Yakovlev, Yu. M. 
eS ee eee nee 
TITLE: Tne internal tensor of the magnetic susceptibility of a magneto- 


anisotropic ferromagnetic ellipsoid 


- PERIODICAL; Referativnyy zhurnal, Fizika, no. 10, 1952, 48, abstract 108375 
("Izv. Leningr, elektrotekhn, in-ta", 1961, no. 46, 179 -°183) 


TEXT: A formula, presented in the general form, correlates the components 
of the internal tensor of the magnetic susceptibility of a ferromagnetic ellip- 
soid with the components of the external tensor of tthe. magnetic susceptibility y) 
and the components of the tensor of the demagnetizing factor, Specific expres- an 
sions are given for the components of an ellipsoid magnetized along one of the Mt 
major axes, In the author's opinion, the relations obtained can be used to ‘cal- “ 


‘ culate the parameters of ferromagnetic semiconductor single crystals, 
N. 5S. 
[Abstracter's note; Complete translation] : 
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AUTHOR: “Yakovlev, Yu. 


TITLE: - Spin wave excitation by local surface mignetic irregularities . 
FERIODIGAL: Fizika tverdogo tela, v. 4, no. 2, 1962, 407-412 


TEXT: Magnetic relaxation and the role of spin waves. wag atudied in 


ferromagnetic resonance, when spin waves were excited on local centers. 


Magnetic irregularities were artificially created on the surt'ace of 
sjherical yttrium garnet specimens 0.4 mm in diameter, which were 
“successively polished with abrasives from 70 down to 5 and 3p. | 
Measurements wére carried out at 9070 Me/s “in 2 TE 493 (TYe4 93) reflecting | 


| square resonator with Q = 620.. The. variation’ in- ferromagnetic resonance 
“Line width was investigated with the garnet spheres rotating. The X 
maximum variation in-line width was 15%. With specimens polished with 

3p -emery cloth maximum line width was in the {117} direction, minimum at 

[100] and -medium values at [110]. Three peaks were observed between 


“0 arid 90% at 57; 39 and 152 The 57° maximum was analyzed. - From the 
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s/181/¢2/004/002/017/4 
Spin wave excitation by local surface:... 5102/3138 


vesul hing graph {Pig.: 2} it cun be seen tnat the peaks are shift wit: « 
change in abrasive grain size: Fret: 40 to 20 to 10y the peak shifts from K 


bY te 57 to 54. ae ithe. condition for wave - ‘degeneracy reads 


wh = Ajeveith, 
Lc 


he neem ge peg Seog eg Sy. chi 


: bg 


e—t0- — N,p- gee) a _ Np ak “4p sint0,))*, ann 


(2); 


P =M of Hy? 4 = Ya: iy ~ gaturadion magnetization for a given 
temerature, il = resonance field, N - demagnetizing factor in the 


direction of ha: constant nignebic field, Q - exchange interaction 

‘paraneter. q in teluted to the interaction parameter D known from ‘ 
literature (J. Appl. Pls. £2, 167, 1961) by D = fig. When the - 
_ de eneracy condition is satisfied the frequency of uniform precession of 

a sphere with K-30 corresponds to the angle 
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2 
1-(1-N_ p) 


or 59°20". It. was confirmed theoretically that the line brceadenin: 


observed was due to degeneracy of uniform and spin wave precessicn. 
The spin wave propagation rate was calculated for k = 6.28-107?; 
f 


5” an ‘2 9.07 10°cm/sec. The spin wave travels 10°°cm within a 


relaxation time of T,. = 1077, There are 4 figures and 6 referenses: 


3 Soviet and 4 non-Soviet. The four most recent references to English- 
language publications read as follows: P. EB. Seiden. J. Phys. Chem. 
Solids, 17, 259, 1961; R. C. Le Craw et al. Phys. Rev. 110, 1311, 1958; 
Ro C. Le Craw, L. R. Walker. J. Appl. Phys. 32, 1678, 1961; Me Spares 
-et al. Phys. Rev. 122, 791, 1961. 
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Spin wave excitation by local surface ... B102/B138 


ASSOCIATION: Leningradskiy elektrotekhnicheskiy institut im. 
Ul'tyanova (Lenina) (Leningrad Electrotechnical Institute 4 
imeni V. I. Ul'yanov (Lenin)) 


SUBMITTED: August 18, 1961 


Fig. 2. Ferromagnetic line width in dependence on specimen orientation. 
(1) "natural" line anisotropy, (2), (3), (4), (5). - anisotrepy 
when specimens were treated with 5, 20, 40 and iOy abrasives, 
respectively. 
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AUTHORS : Leded', B. M., and Yakovlev, Yu. M. 
. Pn neat 


TITLE: Study of the temperature and frequency dependences of the 
resonance curve width in polycrystalline ferrites 


TEXT: The width AH of the resonance curves was measured as a function of 
t (°C) and f (tc) én spheres of two polycrystalline ferrites: 0.45 MgO x 
x0.76Fe,0,+0. 38Cr,0,°0. 12Cu0 and 3Y503°4.65Fe,0,+0.355A1,0,. The measurements 


were made in the range from -190 to +300°C at 500, 647, 1001, 1496, 2590 
and 9253 He/sec. The diameter of the sample was 4mm for 500 Mc/sec, but 
was smaller for the higher frequencies. The measurement curves (AH(t), 
AH(f), 6(%); o-magnetization) show that AH(t) in polycrystalline samples is’ 
similar'to that in single crystals. At low frequencies the low-temperature 
broadening of the resonance curve has another cause than at high frequen- 
cies: in the former it is due to temperature dependence of the relaxation 
Can as well as to magnetization, and the effect of domain structure, 
Card 1/2. 


PERIODICAL: Fizika tverdogo tela, v. 4, no. 7, 1962, 1695 - 1700 - 
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whereas in the latter it‘is an effect of impurities, and principally an Re 
effect of the maximum which they cause at low temperatures, The’ broadening -; 
of the resonance curve near the Curie point is due to the temperature f 
fluctuations in ‘the intensity of magnetization. Unlike in single crystals) “~~ 
of 3¥505-5Fe,0,, the 4H “here depends notably on the frequeticy, probably | ~ 


because of magnetic inhomogencity. There are 4 figures. 


ASSOCIATION: -Leningradskiy elektrotekhnicheskiy institut in. V. I. 
_ Ul'yanova (Lenina) (Leningrad Electrotechnical Institute imeni 
.V, I. Ul'yanov (Lenin)) ‘ 


SUBMITTED: ‘December 28, 1961. 
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Anisotropy of the spin wave spectrum in yttrium garnet single 
crystals, Fiz.tver.tela 4 no.1213626-3633 D '62, (MIRA 15:12) 
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5/181 /62/004/012/042/052 
125/31 02 | 


Me, and Lebed!, Be Me 


na frequency dependences of the ferromagnetic 
dth of ferrite monocrystals with garnet 


42, 19625 3654-3662 


1 investigation of the temperature 


point) and frequency 


4 fixed frequencies 1000, 14964 2590 and 9200 ic) of 


dependence (at the 
_ the ferromagnetic resonance line wid 


having garnet structure. 
already investigated by B. il. Lebed', 
It is pointed out that their 

line width of ferrites are inconsistent 


Le Crow et a1 (Phys- Reve» 
Rev.» 105s 159» 1957)» 
He 9 ,52!"0.07°81 74° 
Card 1/3. 


The monocrystals of 
were grown by the Verneuil method. The yttrium iron 


th of spherical ferrite monocrystals 


polycrystalline specimens of this type were 
Yu. M. Yakovlev (FIT, 45 1695, 1962). 


uency dependence of the 
ed by Re C- 


1311, 1958) and by, J- F. Dillon (Phys. 
the ferrite 


Saas 
961920016-6" 


ot 8/181 /62/004/012/042/052 
The temperature and frequency ... . B125/3102 


garnets were obtained from a PbO melt at a cooling rate of 2° /iour. The 
measuring methods are described in the previous work first cited. The 
temperature dependence of the line width AH has the same character at 
-all frequencies. The line width of all specimens increases strongly in 
.the vicinity of the Curie point. The characteristic temperature at which 
the line width of the iron yttrium garnets changes discontinuously is 
determined by the passage through the frequency a, /2 of the lower limit 


of the spin-wave spectrum. Using a monocrystalline disk made from yttrium fs 
iron garnet, the measurenents of the temperature dependence of AH were ; 
checked and found to be correct, This discontinuous change in the ling 

Width 1s due to a nonlinear three-magnon procegg with a low threshold field 
hoor ~ 2 millioerstedg. The line width of optically polished yttrium iron 


garnets is, in practice, independent of the frequency. The line width AH 
of such garnets as have a rough surface dependg weakly on the frequency. 

As the frequency increases from 1000 to 9200 Mc, AH increases by almost 
100%, which cannot be explained by relaxation processes due to 

microscopic magnetic inhomogeneities, Owing to the discrepancies between 
the theory developed by A. M. Clogston et al. and the experimental data 
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. obtained (Journ. App. Phys-, 29, 429, 1958) it has so far not been possible 
. adequately to describe the magnetic relaxation processes, The en 
dissipative term in the equation of motion for ferromagnetic materials = 
reads either ali x (Mx H) /u? ] (Landau-Lifshits): or ¢) [4 H - i]. The |. 
; r lo a8 
losses are characterized by the parameters 4 or G2! Ts 1/o., .is the e. 
‘(,. Yelaxation time. There are 6 figures. o- ars eo 


Ul! yanova-Lenina (Leningrad Electrotechnical Institute imeni 
V. I. Ul'yanov-Lenin) nee ge Ig ed a Ted 


-- “ASSOCIATION: Leningradskiy elektrotekhnicheskiy institut in. Vv. I. 


ales ‘SUBMITTED: May 19, 1962 (initially) - 
peek tes July 18, 1962 (after revision) 
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dispersion, latex, batch process, continuous process, emulsion polymerization, 
‘reactor, productivity, particle size, surface tension, surface film saturation 


“+ | ABSTRACT: The accumulated experience of VNIISK in the production of synthetic 
| latexes by continuous process is compared with the batch process. Latexes SKS- 
~ | 65GP, ‘8KS-50PG, SKN-10P and SK-30ShKhP were synthesised by both ‘procedures for 15 | 
co ' tweekse The particle sise was determined by soap titration and by means of Tesla's |— =~ 
:- |@lectron microscope model BS-242, using as standard styrene latex with a particle soe 
“\gise of 250 millimicrons. To counteract the flattening out of the particles and to: 
..[dnerease the outline sharpness, the emulsions were stabilized with Leukanol and. | ” 
| gubjacted to bromination. The surface tension in the latex-air. interface andthe {| = 
| depres ve saturation of the globular membrane with the enulsifier were also deter= | 
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<b mined. The average volume~surface diameter of the latex particles obtained by 
-<|eontdinuous polymerization was in all instances larger than those synthesized in 

‘patches. The surface tension in latexes produced continuously was smaller, the. 

_ ‘polydispersity of particles much higher, and the degree of saturation of the 

~ | particle membranes with the emulsifier greater than in latexes produced in batches.| — 
“1 It is expected that the enumerated colloidal changes in the latexes produced by the). 
his | contanuous process would affect their technical and technological properties. The | 
“| productivity coefficient h for the apparatus used with a series of polymerizers canj 
‘be computed from the A. N. Planovskiy formula. eee ee as ae 
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which -the-non-intrins 

‘tion has been reduced to a minimum. The temperature dependence of 

the line width o£ ferromagnetic resonance of spherical sampies of 
stal : ttrium garnet was investigated in the linear region 
qamplitude: at .6ix.fi 2a. frequencies 
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(500, 640, 1000, 1500, 2590, and 9200 Mcs) in the temperature inter- 
val 200--300C. The test procedure for measuring the temperature 

and frequency dependences of the line width was described by the 
authors in detail elsewhere (PTE No. 6, 107, 1962). The ¥3Fe,0)9 
single crystals from which the investigated specimens were grown by 
crystallization from a molten PbO solvent under cooling at a rate 
of approximately 1° per hour. The method of preparing the samples 
from the single crystals was described by I. Ye. Gubler (PTE No. 5, 


14 7960) -5>" The results-show-that=the-rate-of:the-fluctuation _ 
mechanism of relaxation depends on the frequency. Two relaxation 
mechanisms seem to be in operation. 1. A fluctuation mechanisn, 
which causes the line width to increase at high temperatures. 2. A 
mechanism which leads to an increase in the line width of low tem- 
peratures. At. each frequency, the temperature dependence was such 
that the line width increased at low and at high temperatures, with 
a fairly flat minimum in an intermediate region. It is shown that 
both relaxation mechanisms are inherent in an ideal ferromagnet. 
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"qhe authors thank A. G. Gurevich for a useful discussion of the 
work.” Orig. art. has: 4 figures and 6 formulas. 
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SOURCE: Fizika tverdogo tela, v. 6, no. 10, 1964, 2958-2962 
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“apsiRactT: To clarify some of the doubtful assumptions ee re 
“earlier deductions by various authors that the maxima sei t eee 
Magnetic resonance line broadening are in accord with t ate net 
‘theory, the authors. measured the temperature uaa aed ne 
width of polyerystallina and ge eT eee pine ae nigga 
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gerne Fest at sO Or 1000, 1496, 2590, and 2950 Mcs 
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“using a method described by thé authors earlier (PTE No. 6, 107, 
1956). A maximum was observed on the temperature dependance of the 
line width at 2590 and 2950 Mcs at a temperature corresponding to 
magnetization at which the frequency of the homogeneous precession 
js contained in the spin-wave pand. No maximum was ebserved at 
1006 and 1496 Mcs. The ratio of the homogeneous precession fre- 
quency to the magnetization frequency was constant for both frequen~ 

_ cies. The observed intensity of the line-width peaks at 2950 and 
29500 -Mcs; and*the absence of peaks at 1496 and 1000 Mcs, is in ac- 

.cord with the theory of line broadening in polycrystalline ferrites, 

“proposed by Schl.omann (Phys. Chem. Solids v. & 242, 1958). -It is 
shown that if the homogeneous precession frequency lies within the 
spin-wave spectium, the magnitude of the line broadening does not 
agree with the Schlomann theory. Possible causes for this discrep-~ 
ancy are discussed. "In conclusion the authors thank A. G. Gurevich 
for valuable advice and a useful discussion of the present work." 
Orig. art. has: 4 formulas and 2 figures. 
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TITLE: Angular dependence of the frequency of ferromagnetic resonance in an arbie 
trarily oriented plane of a cubic erystal * 


SOURCE: Fizika tverdogo tela, v. 8, no. ll, 1966, 3407-3410 


@OPIC TAGS: ferromagnetic resonance, cubic crystal, magnetization, magnetic 
anisotropy, crystal orientation 


ABSTRACT: In view of the fact that previously derived formulas for the resonant 
frequencies, with allowance for the crystallographic anisotropy, were confined to 
particular directions of the magnetic field, the authors derive present more general 
formulas that apply to a number of different particular cases. A general formula is 
derived for tne angular dependence of the resonant frequency for the case when the 
constant magnetic field lies in a plane arbitrarily oriented relative to the crystal- 
lographic axis of a cubic lattice. The calculation method is the same as that des- 
cribed by A. G. Gurevich (Ferrity na sverkhvysokikh chastotakh [Ferrites at Microwave 

- Frequencies) Fizmatgiz, 1960) or by I. R. McDonald (Proc. Phys. Soc., V- A64, 968, 
1951). The problem reduces to the determination of the tensor of the demagnetizing 

’ factors of the crystallographic anisotropy. Several particular cases (weak magneti- 
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is also shown that when 
sotropy field is much weaker than the main field), the (111) plane is an almost 
isotropic plane in a cubic crystal (0.01% enisotropy)« Orig. art. has: 1 figure and 
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Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 12 p 45 (USSR) 


AUTHOR: Yakovlev, Yu ee 
Formation of Surfac- Layers of an Ingot in Bottom Pouring Into Per- 


TITLE: 


PERIODICAL 


ABSTRACT: 


Card 1/2 


forated Molds (Formirovaniye poverkhnostnykh sloyev slitka v proft- 
sesse napolneniya skvoznykh izlozhnits sifonnym sposobom) 


. dav. vyssh. uchebn. zavedeniy. Chernaya metallurgiya, 1958, Nr 


Hydraulic model simulation, with subsequent verification of the re- 
sults obtained on Al and steel ingots is used to study distribution of 
liquid (L) flows within a mold (M) during bottom pouring and of the 
influence of these flows upon the formation of the external layers of 
an ingot. The experiments were run on mode]s of big-end-down 
bottom-pouring M, made of organic glass, in 1:4 natural size with 
similar scaling of the conditions of delivery of L thereto. Water is 
used to simulate the metal. Measurement of the velocity head of the 
L is made at various levels of the model. The investigations are run 


at various rates of filling and at va rious filling jevels. it 1s found 
that the axis of the submerged stream introduced into an M deviates 
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Formation of Surface Layers of an Ingot 1n Bottom Pouring into Perforated (cont.) 


from the vertical toward the wall opposite to the side from which the L is introduced 
and that all the stream parameters depend upon the height to which the M is filled. 
It is shown that the angle formed by the M axis and the boundary of the stream fac- 
ing the wall opposite the side of L introduction grows with increase in filling rate 
and with rise in the L level in the M, while the angle between the opposite boundary 
‘of the stream and the M axis reduces with these changes in parameters. The maxi- 
mum changes in these angles occur at a height equal to from 16 to 28 diameters of 
the runner bringing the L to the M. Observations have established the presence of 
downcurrents forming at the initial stage of fillyng, both at the M wall adjacent to 
the center wall and at the opposite wall. As the L level in the M rises, the first of 
these streams become stronger and the latter virtually disappear, becoming up- 
currents. The angle of divergence of the stream is identical in all directions and 
comes to 765-709. An investigation of rings cut out of hollow sleeves formed by 
draining the unsolidified ingot cores confirmed the existence and the nature of the 
flows described above. The interior surface of the rings cut from these steel 
sleeves revealed a graininess, which is particularly noticeable on the washed side 
of the skin. It is also found that longitudina] outside cracks in ingots form where 
the skin is thinnest. The tendency to longitudinal-crack formation rises with ingot 
height. 
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Mul ti-Charged Particles Emitted During the Nuclear Splitting of 
Carbon by Protons With Energies of 660 Mev (Mnogozaryadnyye 
chastitsy, ispuskayemyye pri rasshcheplenii yader ugleroda protona- 
mi s energiyey 660 MeV) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1956, Vol 55, 
Nr 6, pp 1358-1363 (USSR) 


0.V. Lozhkin, N.A. Perfilov (Ref 1), V.M. Sidorov, Ye.L. Grigor'yev 
(Ref. 2) as well as. Ostroumov, Perfilov and R.A. Filov (Ref 3) 
already worked in this field. The results they obtained are dis- 
cussed.in short in the introduction. The authors themselves in- 
vestigated multi-charged. particles emitted by carbon nuclei bombard- 
ed. with .660 Mev protons. The target.consisted of a 2Cwthick poly- 
styrene film which was pasted on to the photoplate. The fragments 
emitted by the film were recorded in the emulsion layer (P-9). 
Proton irradiation was carried out on the synchrocyclotron of the 
OlYal (United Institute for Nuclear Research). Exposure wag in 
three orientations of the emulsion towards the main direction of 
the beam: a) parallel, b) vertical, and c) at an angle of 36°. The 
results obtained by the investigations are very clearly shown by 
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figures ja and 1b: 
Figure 1a shows the connection between the total structural thick- 
ness of the trace T and the particle range R at an angle of in- 
clination towards the emulsion plane of up to 30°; figure 1b shows 
the same for an angle between 30 and 60°. The curves (straights) 

8 


for Hes, Lis, Be, and 4 are within the ranges 50 27 2300 and 


52R240u. Figure 2 shows the corresponding trace distribution 
according to T, and figure 3 shows the energy spectrum of the frag- 
ments with a range of > 40p; figure 4 shows the angular distribution 
of the fragments with respeot to the proton beam compared with that 
calculated in reference 1. (The calculation method is discussed in 
an appendix to this paper). The authors further investigated the 
effective production cross section Creag for multi-charged particles 


from C-nuclei. The proton flux was determined according to the 
number of stars formed in all plates on emulsion nuclei. The star 
production cross section is 1060 mb (Ref 6). For Crag the value 


1.4 + 0.5 mb is given. This value holds for the emission of 
particles with a range of >20 and a charge of >3. The effective 
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Srhucleus with E>10 Mev is 
equal to (5 + 2).107- Jom". The experimental data obtained agree 
well with. those. obtained .by Lozhkin and Perfilov (Ref 1). 

In conclusion, the authors thank 0.V. Lozhkin, Yu.I. Serebrennikov, 
and R.A. Filov for their help and discussions, and N.A. Perfilov 
for his interest in this work.- There are 5 figures and 9 references, 
6 of which are Soviet. 


cross section for the emission of a Li 
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Translation from: Referativnyy zhurnal. Khimiya, 1960, Nr 2, p 304 (USSR) 
AUTHOR; Yakovlev, Yu.P. 
: ee \ 
| TITLE: Investigation of the Evaporation of a Liquid in a Vertical Pipeline 


PERIODICAL: Tr, Kazansk, aviats, in-ta, 1958, Vol 38, pp 219 - 238 


ABSTRACT: | The analysis of experimental data obtained in the process of eva- 
poration in a two-phase flow leads to an equation which comprises all 
essential parameters: Gu,/Gu, = 1.25°1073 Re9-22(1/a)O/5g-0.2 where 
Gu = (tg - t,)/tg is Guchmann's criterion of the parametric type which 
is the relative potential of drying; Gu. and Gu, are the Gu values at 
the initial and at a given point of the two-phase flow; t, and t, the 
temperatures of the dry and the moist thermometers; G = G1/G,3 Gy and 
G. are the weight consumptions of liquid and air, It has been noted 
that the equation describes well all experimental data obtained in the 

e following range of parameter changes: tq 10 -100° c; t, 1 - 90°; 
relatiye humidity 0,01 - 1,0;. flow velocity 0 - 100 m/sec; Re 23°103 - 
450°103; G 0.02 - 0.1, 
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TITLE: Formation of fast residual nuclei ey - 
“ gouRCE: » Zhurnal. eksper. i teoret. fiziki, v. 45, no. 6, 1963, — 
> 2072-2073 © eee a So ga te ek 
TOPIC TAGS: résidual nucleus, fast residual nucleus, fast residual .. 
“nucleus formation, fast. fragment formation, nuclear disintegration, - Pg eee 
: fragmentation, direct nuclear interaction theory, lithium 8, beryl-. 
“lium 8, few nucleon reaction | . ade Ut 


~ ABSTRACT: To study the momentum distribution of. the residual nu=— 3 0: 
/\.elei in the case of simple few-nucleon reactions of the type (p, 2p)... 
-or (p, pn), when high energy particles interact with light nuclei, — ‘s 
and to ascertain the feasibility of a large momentum transfer in 
such reactions (this is necessary to explain fragmentizatign by - a 
1° heavy nuclei), experiments. were made with the Be” (p, 2p) Li8 reaction 
"’ with 660 Mey protons, under conditions similar to those described by - 
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the authors earlier (DAN SSSR v. i51, 826, 1963). The energy spec- 
tra determined from 1184 Li8 tracks in emulsion indicate clearly 
: that ‘large momentum transfer: (on the order of 1000 MeV/c) is pos- 
~~: gible in reactions where one nucleon breaks away from a light nucle- 
‘us. "The authors are indebted to Prof. N. A. Perfilov for interest 
in the work and useful discussions, to Prof. V. P. Dzhelepov for 
support .of the program.on the fragmentation process, of which this 
investigation is a part, and to S. P. Tret'yakova and V. P. Perely~ 
gin for help with the processing of the nuclear emulsions." Orig. 
art. has: 1 figure and 1 table. 
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.: +O 8 nb 6 6 oup 2, vhasobreny polystyrene, Recs ee eo 


“ABSPRACD + - “ hathawe ‘studied’ the ae distribution of. the ‘regnctite of 18 w ‘and 
their energy: spectra’ upon ‘splitting of che nuclei. Thin £41 ine of polystyrene ae af 
013 


‘| polyethylene were irradiated: ina vacuum. chamber: by a beam 1 protons per eon’ 
fromthe phasotron of the consolidated institute for nuclear studies. The proton © 
‘energy was 660 Mev. The fragments were recorded photographically at angles of 
“120,47, 90, and 137° relative.to the ‘proton beam. P. ctically all of the obser~ 
‘|-ved ‘tracks belonged to 149 nuclei. Absence of the BY isobar ie significant, 


& . because it indicates an aéymmetr of the nuclear structure of C 2 in relation to 3. 


‘the: ee oinss ere of ft BB and. 3. ~Conelusions are ) drawn concerning the origin 
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e | PETLE: Energy spectra and angular distribution of Li-8 fragments 


| produced in interactions between 660-MeV protons and aluminum nu- 
| clei : a: 


|) SOURCE: _ Zhurnal eksper« i teor. fiz., V- 46, NO- 2, 1964, 431-434 ~—! 
if ; “te t eae ; 
“| gopze TAGS: ‘Lithium 8, Lithium. 8 fragment, intranuclear reaction 
“i:mechanism, ‘fragmentation, surface cluster: «formation, proton aluminum - 
interaction, lithium fragment energy spectrum : i 4 


3 ahOtror ee : 


ABSTRACT: This work is part of‘a study of the relation between baa Te 
| quasielastic knockout of fragments and the various mechanisms of re 
-\dntranuclear reactions, in which the formation of each specific iso-- : 
| tope will eventually 2 be cna aes in detail over a wide range of 1E 
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| "ACCESSION NR: AP4019202 

: j s ' 
lineadedepaeticle: energies and eAdceecauciéus masses. The products | 
-of the nuclear reactions between 660-MeV protons and aluminum nuclei | | 
‘were. registered in nuclear emulsions at several angles and the \' 
8 


8 9 8 ; 
"emulsion\tracks corresponding to the nuclei Li, Li , Be, and B ' , 
‘were inve tigated. Tne observed similarity between the energy spec~ 

‘tra of the ‘resultant Li8 and those of carbon, ane the absence of 


“the pe isobar in both cases, suggest that in beth reactions the ae 
“production is due to formation of nucleon clusters localized on the | |” 
_surface of the ‘target nucleus. The correspondence observed between |: 
~|ithe calculated and experimental angular distribution of Li8 confirms ' 
st i this hypothesis and suggests that detailed information on the reac- i 

| tions accompanied by fragments on very light target nuclei will .make - BS 

it possible to identify and separate reactions on surface clusters. |. x 

"In conclusion, the authors are grateful to Prof. Vv. P. Dzhelepov for 
| Support’ of this work and to R. G. Vasil'kov for, help with the ex- 
periment. Orig. art. has: 3 pclae ake 
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TITLE: Many-nueleon clusters in the peripheral nuclear region evinced in reactions 
with fast particles 7teport, Fourteenth Anjual Conference on Nuclear Spectroscopy 
held in Tbilisi 14-22 Feb 19647 = 


SOURCE; AN SSSR, Iav. Seriya fizicheskaya, v.28, no.10, 1964, 1573-1577 
copie TAGS: nuclear physics ; nucléon.clustéers, carbon; aluminum, vanadiun 


ABSTRACT; The energy and angular distributions of L183 nuclei ejected from C12, 
A127 and yoi by 660 MeV protons were investigated. Three of the authors have des- 
cribed the exper.mental tecnnique elsewhere (Doklady* AN SSSR 151,826 .1963). The 
energy distribut .on was found to depend on the angle of expulsion. At low angles 
all the spectra have high energy tails corresponding to momenta of the order of the 
total momentum 02 tne incident proton. The energy distributions of Li” from ci2 at 
26° and 90° are very sinsiar to the corres onding distributions of residual Li au- 
clei from the disintegration of Be” by high energy protons, and it is conciuded 
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‘the ejected Li® nucleus is forwod by direct react on of the incident proton 
with a Be. cluster within the C?? nucleus. The spectrum of Li® from Al27 was calcu- 
lated on the essumption that it is formed from a Be” cluster and is subject to ab- 
sorption by the residual nucleus. Good agreement with experiment was found, The 
spectrum of Li” from v°! was calculated on the assumption that 1i8 is formed only 
during the evaporation stage of the reaction. Pair agreement with experiment was 
obtained for large expulsion angles, but the observed yield at low angles was con- 
siderably greater than the calculated, It is concluded that direct reactions with 


clusters in the peripheral region make a significant contribution in this case also. 
Orig.art.has: 3 figures. 
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0} PITLE: Features of production of fast residual nuclei in the reacm 
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-} gouRCE: Zh. ekspere i teor. £ize, Ve 47s now 1, 1964, 7-11 
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TOPIC TAGS: proton interaction, peryliium, lithium, momentum trans- :~ 
fer, elastic scattering ' 


| ABSTRACT: The purpose of ‘he investigation was to study the charac- | 
, teristics of the transfer of large momenta to residual nuclei, and- 
‘to ascertain the extent to which the interaction between the incident: 
and bound nucleons js quasi-free. The singularities jn the _produc~ 

' tion of fast residual nuclei in the reaction Be” (p, 2Nxr) Li.8 were in-. 
| vestigated to this end. The reasons for choosing Be? as a target 


‘nucleus and the experimental procedure are described. An analysis 
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‘of the results indicates that at least up to 750 MeV/c the large 


momentum transfer to the residual nuclei Li? can be explained by 


'- assuming quasi-free interaction between the incident:-proton and the 
-imucleon. In view of its importance, it is concluded that a review 


os Of this process is necessary with allowance for elastic scattering, 


| which was neglected in the present analysis, and with an examination 

' 'of the alternate possibility of transfer'of large momentum to the ie 
nucleus by knock- "In conclusion the ' 
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woh .Shumilov and Ye. 8. Rozhkov for help in organization of the experi-~ 


"ment and to V. P. Perely*gin for collaboration in processing of the 


vi ‘nuclear emulsions." Orig. art. has: 4 figures and 1 formula. 
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TITLE: Casting With a Vibration Pouring Device 
PERIODICAL: Liteynoye proizvodstvo, 1960, No. 7, pp. 34-36 


TEXT: The authors mention the effect of vibration on metal crystallization 
and describe tests performed with a-vibration pouring device (Fig.1), designed 
by the members of the Institut metallurgii imeni A.A, Werte a, AN SSSR (In- 
stitute of Metallurgy imeni A.A. Baykov of the AS USSR), G.F. Balandin and 
VoA. Petrunichey. Fig.2 shows macrosections of A2 aluminum ingots. The in- 
got shown in Fig.2a was poured with the aid of a non-vibrating device, ingot 
shown in Fig.2b through a vibrating funnel with a frequency of 230 oscilla- 
tions/sec , an amplitude of 0.1 mm, power 1 kw, temperature of liquid alu- 
minum 720°C, ingot weight 2 kg and pouring time 4 seconds, The ingot obtain- 
ed with the vibration pouring device was finer grained and its plasticity 
increased by 20% (see Table). Tests showed that casting through a vibrating 
pouring device produces the same effect as pouring into vibrating molds. A 
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considerable crushing of grains in the ingots indicates an increase of the 
crystallization centers in the liquid metal during vibration. Fig.3 shows 
specimens on which the tendency of aluminum alloys to hot cracks was tested. 
The specimen of AD1 aluminum (Fig.3a) was poured through a non-vibrating 
funnel; the one shown in Fig.3b was poured through a vibrating funnel at 
720°C and showed no hot cracks. As the metal is poured through the vibrat- 
ing funnel the walls become coated with a hard layer of metal. This layer 
ig broken by the vibration of overheated liquid metal and solid metal pieces 
are carried into the mold together with liquid metal, where they melt partly 
or completely. If no complete melting is reached by the time the metal be- 
gins to solidify, these solid phases become centers of crystallization. FigA 
shows a macrophotograph of the longitudinal section of the coating removed 
from the funnel walls after pouring of aluminum under vibration while Fig.5 
showsthe longitudinal section of an ingot completely solidified in a vibrat- 
ing funnel... A distinct boundary can be observed between the acicular crys- 
tal zone and the central crushed grains zone. The grain size depends on the 
temperature of the metal during pouring. Higher temperatures ensure complete 
melting of the solid phase by the time erystallization of the metal begins. 
Higher resistance to hot cracks is attributed to an increase in plasticity 
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of fine-grained alloys. This method improves the' mechanical properties of | . 
alloys and increases their resistance to hot oracks. It can be applied to } i: 
i | every type of mold and to a great number of alloys without changin, the vi- , 
“brating conditions, »A satisfactory vibration effeot was obtained with AL- Ay 
AL-2, “avial"-type alloys and 15L steel. There are 6 figures, 1 table and. 
“13 references: . a1 Soviet and 2 non-Soviet. 
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AUTHORS: Balandin; G. F. and Yakovlev, Yu. P.. 
TITLE: . The Use of Vibration During the Continuous Casting 


of Non-ferrous Metals and Alloys 


PERIODICAL: Tsvetnyye metally, 1961, Noe 1, pp» 75-78 


TEXT: Experiments have been carried out on casting alumin-— 
jum alloys using a vibrating pouring arrangement with the mould 
remaining still. The macrophotos (Fig. 1) show the effect of this 
treatment on alloys AMn, AV and Al cast at 720°C into a water 
cooled mould, la without any vibration and lp with a vibrating 
funnel. The method was also tried for continuous casting. Fig. 

2 shows the simple apparatus used, consisting of a mould and a 
vibrating channel down which the liquid metal flows. The frequency 
used was 14 000 c.p-s. and the amplitude O.1 mm. Fig. 3 shows 
photographs of the fractures of zinc ingots (diameter 100 mm) made 
by continuous casting at 450°C (a - without vibration, b - with 
vibration). The vibration produced a much finer grain. Similar 
results were obtained with aluminium. The following mechanism of 
grain refinement is suggested. During casting, solid metal forms 
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on the walls of the puring channel. Under the action of the vibr- 
ations and the Liquid metal, this is. removed and results in solid 
fragments being present in the liquid metal poured into the mould. 
These become the crystallisation nuclei. The theory was tested by 
using a pouring channel at 650°C for aluminium. At. this temper- 
ature no solid metal formed and no refinement occurred, Figs. 4a 
and 4b show that no change in structure occurred at this temper- 
ature when vibrations were used. If aluminium wire was fed into 
the pouring channel, however, grain refinement occurred (Fig. 4c). 
This confirmed the theory that solid fragments of metal were 
causing nucleation. In the continuous casting of aluminium and 
magnesium alloys, it is therefore necessary to uSe a cooled pouring 
arrangement to obtain grain refinement by vibrations. There are 

5 figures and 8 references; 7 Soviet and 1 non-Soviet. 
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AUTHORS: Balandin, G. F., Gini, E. Ch., Sokolov, Ye. A., Stepanov, Yu. A. 
Yakovlev, Yu. P. 
et eth SRO RL 
TITLE: Casting thin-walled, large-sized panel compounds in- green sand~clay 
: molds 


PERIODICAL: Liteynoye proizvodstvo, no. 8, 1961, 38 - 39 


TEXT: The casting of thin-walled, large-size panel parts of aluminum and > 
magnesium alloys ensures a considerable saving in the weight of these components 
and in time. On the other hand some difficulties mst be overcome, in the first 
place those encountered in filling the mold with the liquid metal. In the Soviet 
Union thin-walled panels are cast by successive erystallization or extrusion. 

The latter method is applied for A+ (AL4) aluminum alloy sheets 800 x 2,500 x 2 - 
- 5 mm in size, moreover for AL2 and M5 (ML5) alloy panels. However, when apply- 
ing the method for heat-resistant and high-strength AL8, AL19, B15 (V15) alloys, 
hot cracks are forming. In order to establish the cause of this defect tests 
were carried out at the Liteynaya Laboratoriya MVIU im. Baumana (Foundry Labora- 
tory MVIU im. Bauman) and it was found that panel elements 500 x 800 x 3 - 4 mm 
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in size could be cast from AL19 and V15 alloys by applying the conventional cast- 
“ing and using green sand-clay molds. Test panels, 250 x 300 x 2 mm in size were 
ca3t using a channel (12.x 12 mm) around the panel which considerably facilitated 
the filling of the mold. The removal of air and gases from the mold cavities is 
also impertant: in this process. When applying 0.3 - 0.4 mm thick inserts on the 
parting surface of the mold during the assembly; the filling of the mold improved, 
the ventilation through the narrow aperture at the parting surface of the mold be- 
came more intensive. The circumferential channel, the slot-type feeding system 
operating over the entire periphery of the casting, @ high-capacity slag-chamber 
and a riser with a considerable cross section ensure a great intake of the liquid 
metal and an instantaneous filling of the mold. Moreover, ribs formed on the 
casting also promote a rapid filling of the narrow spaces. The gate and the ven- 
{lation system based on the above principles for easting 500 x 800 x 3 - 4k mm 
panels are shown. The molding mixture used consists of 55 - 60% N01 (P01) type 
Tamboveak sand, 45 - 50 % quartz sand and chalk, having a humidity of 6 Ha gas 
permeability of 54 units and a compresssion streng+h of 0.24 - 0.27 kg/em-. The 
pinder contained 10 % Tambovsk sand and 90 %.burnt sand and had a humidity of 
4.5 % and a compregsion strength of 0.35 kg/cm. It was found that the applica- 
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tion of inserts at the parting surface of the mold had an adverse effect on the 
accuracy of the panel dimensions. Therefore, to promote ventilation, instead of 
using inserts, 1.0 - 1,5 mm wide grooves were cut in the parting surface along 
the periphery of the casting. This arrangement required a high casting tempera- 
ture, (for the AL 4 alloys: 820 - 830°C, for the AL 19 and V15 alloys: 850 - 8600 
Cc). On the other hand the high temperature promoted the formation of ayities (in 
some cases the casting split into two parts). This could be eliminatea by con- 
trolling the density of the mixture in the upper part of the mold by changing its 
composition and the intensity of ramming. In this way panels can be cast also 
from X18H9T (Kh16N9T) steel in dry sand molds. The mechanical properties of ALA, 
v15 and Kh18N9T steel panels meet the standards set. A deterioration of the me- 
chanical characteristics could only be observed in AL 19 panels. This was caused 
by a lack of heat resistance in the metal. When coating the casting surface with 
hexachlorethane, however, the casting temperature of the AL19 alloy sheets could 
be reduced from 850 to 730°C. The dimensional accuracy of the castings depended 
on the assembling accuracy of the mold and on the stability of the bottom plate. 
During assembling the mold showed a deformation of 0.1 - 0.25 mm, while during 
transportation (shocks) the deformation of the thickness of the casting attained 
0.4 - 0.5 mm (20 - 30%). For this reason the application of dry sand core or 
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shell molds is indicated. There are 1 figure and 9 references: 7 Soviet-bloc, 
2 non-Soviet-bloc. The references to English-language publications read as follows 
R. H. Osbrink, "Modern Castings", October 1958; N. C. Flemings et. al., Transac- 


tions A.F.S.," 1959. 
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